ABSTRACT CASSELL, E. ALAN (Clarkson College of Technology, Potsdam, N.Y.). Rapid graphical method for estimating the precision of direct microscopic counting data. Appl. Microbiol. 13:293-296. 1965 Therefore, it was assumed that there is a true average number of organisms present per field (X), but that the actual number in any given field is subject to the random variations described by the Poisson distribution. The Poisson distribution can be approximated satisfactorily by the normal distribution when more than 15 organisms are counted (Hald, 1952 
There are many instances in which investigators find it necessary to determine the density of bacteria, protozoa, algae, or other microscopic organisms by some direct counting technique. Direct microscopic counts may be obtained from dried films (American Public Health Association, 1960a) or from counting chambers of various construction, such as hemacytometers, Sedgewick-Rafter counting cells (American Public Health Association, 1960b) , or Petroff-Hausser counting chambers.
Each counting technique has error of two general types: (i) systematic errors, which produce results that are consistently too high or too low, and (ii) random errors, which introduce dispersion into the results. Systematic error controls accuracy, and random error controls precision.
This paper deals only with precision, that is, the random errors associated with direct counts. Precision is commonly estimated by the standard deviation (s), the variance (82), the standard error (SE), or some confidence interval (Dixon and Massey, 1957 (Fig. 1) , the 95% (Fig. 2) , or the 99% (Fig. 3) Fig. 1, 2, and 3. 3) Count about four fields and make a rough estimate of the average count per field (X). Various average counts per field are shown by the sloping dashed lines in Fig. 1, 2, and 3. 4) Locate the point on the appropriate graph (chosen in step 1) where the horizontal dashed line (chosen in step 2) and the sloping dashed line (found in step 3) intersect. At this point, the ordinate represents the total number of organisms which must be counted to obtain the desired pre- Fig. 1 will be used.
2) Select the 90% confidence interval to represent ±20 %X, represented in Fig. 1 by the horizontal dashed line defined by an encircled 20. 3) A total of 20 organisms were counted in four fields; the average count per field, then, equals 5, represented in Fig. 1 by the sloped dashed line defined by an encircled 5. 4) The point at which the horizontal dashed line of 20 and the sloped dashed line of 5 intersect is indicated in Fig. 1 13, 1965 'S48 \_
